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ABSTRACT - , ' 

This curriculuM guide describes a broad range of 
teaching objectives and student learning^ experiences in several letal 
occupations. It also provides assistance to students in gathering 
data for personal decision Making with regard to the letals industry 
as a career alternative and helps prepare students for entrance into 
post^high school technical programs. Specific units cover en'try* level 
'skills developsent in the areas of saf^ety, setals* technology, bench 
and irrought netal, sheet netal,-^rt metal, forging, heat treating, 
foundry, welding, nachine shop, netals i^n everyday living, and 
finishing. The guide is also designed to assist the local teacher 
with organization and aanageaent of the course* It describes the 
accountability line and the inforaation flow froa the teacher to the 
principax and to the superintendent. The aanageaent system includes 
measurable objectives which detail the respoinslbilities of the 
teacher and the students. Th^ sftudent performance objectives are^ 
arranged in nine-week^time frames to facilitat)e the collection of 
evaluation data at tne i^aae tiae as quarterly grades are issued. The 
appendix contains a aanageaent systea report, tiae fraae checklists 
for teacher and student objectives, and a narrative report exaaple 
wl^h instructions. Two other curriculum guides accoapany this 
docuaent and include^ perforaance- objectives for courses in health 
occupations education <CE 019 076) and industrial arts (CE 019 075)« 
(CT) 
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METALS PROGRAM 



INTRODUCTION . 

Man has been using metal for approximately 5,000 years. Found In the fortn 
of meteorites, he first regarded It as a precious gift from heaven, and 
worked It Into jewelry, charms, and amulets. These he wore as a matter of 
personal pride., and to ward off evil spirits. . ^ ^ 

* About 2,500 3^ears ago, man learned to make crude Iron over open campflres. . 
He soon put this new discovery to use In the making of weapons to malntaii) 
his control over the animal kingdom, and later, to fashion ^he tools wlilch 
were to raise his standard of living and place him In a hlghet type of 
civilization. 

Some 100 year^ ago, the development of large-scale manufacture made Iron 
and steel the cheapest meta'lllc materials on earth, and making things of 
-metal Is now tHe biggest Industry In the United States. More people are 
^ employed and more products In money value are produced .than ^In any othei*. 
Industrial field. The chances are more than one In ten that a student will 
som^ay be employed In some phase of the metalworking Industry^ 
* - • 
^ - . » Teachers,' Metals Program 

William Campau 

Russell Daniels > - 

Kurt Krueger 
James Schwerdt 

' . Career' Development Progran^s Office 

Cloyce Frazer, Program Evaluator 
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PROGRAM DESCRIPTION 




METALS PROGRAM 



The Metals Program Is designed to provide a broad range of iitudent learning 
experiences In several metals occupations. Specific unltd cover entry- 
level skills development In the areas of bench and wrought metal, sheet 
metal, art metal, forging, heat treaittng, foundry, welding, and machine 
shop. The over-all program Is geared to lead the student Into post high 
school employment or to ad\^anced training. 

The program will be in^ operation At each high school In the district for a 
mlnlraumof one hour a day^ five days a week, and will cover a time span of 
three school years. ,The mlnlmtim of one hour a day Is to be devoted tQ 
classroom/lab learning activities, with the possibility that some advanced 
students may spend an additional ten hours a week in on-the-job training 
In a metals Industry. 

An Industrial Arts Advisory Committee, composed of leaders of local Industry, 

$111 be utilized to validate and update the Instructional program, to assist 
1th the related Instruction, and in making work experience placements, 

Students will be encouraged to utilize the services of the on-site career 
center for additional opportunities to explore career alternatives In the 
metals Industry. • ' ^ 

Special efforts will' be made to recruit, train, support, and place 
disadvantaged, handicapped, and minority students in entry-level metals 
occupatl^ni^'. v , 
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METALS PROGRAM 



PROGRAM GOALS AND EXPECTANCIES 
Metals Program Goals 

Th^ primary goals of the Metals Program are to: 

- Acquaint students with the broad range of career alternatives 
available in the metals industry " 

- Acquaint students with the different methods of metal fabrication 

* Assist students in gathering data for personal decision making with 
regard to the metals industry as a career alternative 

- Provide students with entry-level skills 

- Prepare students for entrance into post-high school technical- 
programs , 

District Goals and Expectancies ' • # - 

The Metals Program assists students to achieve the following district 
educational goals and expectancies: 

1.0 Know the many forms in which communication occurs and communicate 
effectively jv. 

Expectancies: 1.1, 1.3, 1.4, 1.5, 1.7, 1.8, 1.13 
2.0. Maintain good physical and mental health 

Expectanices: 2.3, 2.5, 2.6, 2.7 • . 

3.0 Understand and accept, themselves and others 

Expectancies: 3.2, 3.10, 3.11, 2.12 
4.0 Be aware of and sensitive to value systems 

Expectancies: 4.5, 4.6 

5.0 Participate in the economic, political and social aspects of modern 
organi2ed society 



Expectancies: 5.2, 5.7 
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METALS PROGRAM 



PROGRAM GOALS AND EXPECTANCIES (Cont'd) 
Dlstijtct Goals, and Expectancl^ 
^6.0 Apply the process of problem solving 

Expectancies: 6.7, 6.10 
7.0 Have a comprehensive knowledge of the world of wor^ 

Expectancies: 7.1, 7.2, 7<3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 7.10, 7.11 
8.0 Realize the role of education In human prtj'gress 

Expectancies: 8.3, 8,4, 8.6 



9.0 Conserve thie natural and human resources of their environment 
Expectancies: .9 .'2, 9.3, 9.4, 
10.0 (Use leisure j:lme in individually and socially productive ways ^ 



Expectancies: 10.3, 10.4 
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METALS PROGRAM 



TEACHER FACILITATING OBJECTIVfiS 

The teacher facilitating objective^ tflr« designed to 
provide a performance framework ^Hat defines the teacher's 
tasks In the management of th^^etals frogram and in 
assisting students to reach-^he objectives of the program. 
He/sh^ill 



1. 



Provide orlentfotlon sessions for students enrolled 
In pietals classes 

valuation — Complete by the ero^of first week 

Condi4Crl.^8af et.y test (of each student on gene^ral 

Evaluation^ "Complete by the end of a^ond week 

Provide students with assistance In unit planning and 
compretlon of learning activities 

Evaluation — Minimum of three hoidra per week 

4. Distribute unit objectives to the students and assist 
them in relating these objectives to the requirements 
for the program 

Evaluation^'Leason and demonstration outlines 
will be aif^ilable for review 

^5. Assist sUidents"^o complete unit objectives by ^ 
providing demonstrations of skills and concepts for 
each unit of instruction • * - 

Evaluation-^Continuing 

6- Provide a test for each unit of instruction 

Evaluation— Copies of eaah test Lyill be available 
^ y^for inspection 

7. Conduct>tffety checks of each student before 

opera^on. of_ unit equipment or use of materials 

Huation — Maintain progress charts that^^Bhsi^i^^^^ 
' student progress 
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METALS PROGRAM 



TEACHER FACILITATING OBJECTIVES (Cont'd) 

8. Maintain unit-objective progress charts that show 
student overall progress In completing the course 
objectives 

■ 

• Evaluatiori'-^Continuing 

9. Provide time for students to meet with resource 
people who represent chosen areas of metals 
occupations 



TlMI PMIII 



10. 



11. 



12. 



13. 



14. 



Evaluation"Continuing 

Visit metals facilities and businesses to establish 
a field trip schedule and to keep up-to-date on 
requirements for entjry-level emplovjartt and company 
grooming and dre^ code ^ " 

Evaluation — Keep reoopda of visits aful send a 

Bvamojf'y ta the Coordinator of Career 
Development Programs at the end of 
each semester * 

Develop information and materials to be used in the 
recruitment of Intermediate through 11th grade 
students for the following year's classes 

Evaluation — Complete by the end of April of each 
school year 

Enroll, a maximum of 24 students per teaching hout", 
as indicated by the District Plan for the Metals 
Program, for the next year's classes - 

Evaluation — Complete by end of the(l4th week of 
th& spring semester 



Meet .with metals 'associations to promote the 
objectives of the Metals Program and to obtain 
community support for career development programs 
In general 

Evaluation — Continuing 

Establish a budget and determine the materials and 
equipment need^ to provide an up-to-date program 

Evaluation-- ^Submit budget a^ time set *by the 
district calendar' 



10 




ERIC 




\ 



\ 



METALS PROGRAM 



TEACHER FACILITATING OBJECTIVES (Cone'^d) | 

15, Provide ooportunitloii for studantii to observe the 
:tlvltlWa c 



TIM FiAMI 



LWa of Individual! In a verlety of metal- 
Joba, and aes^et them to relate the 



acl 

working 

experiences^ ti^ereonal decision making 



16, 



17 



Evatuatipn — Continuing 

Meet and confer with students \o evaluate t^e^r 
performance ^ 

Evaluation — Continuing 

Submit grading reports to deslgnni^d individuals In 
the schools 

Evaluation-.^Complete by end of the ^nhyeek 
-"-Complete by end of tF^/lBtyi week 

Post and maintain regular office hours -and resoy^ce 
periods that will i^ovlde for additional laboratory 
time, dlscu^sloa, V and consultatlom concerning Indi- 
vidual student contracts 

-Is Evaluation — Continuing ' Z^' 

19. Establish and maintain a system lof records consistent 
with the laws and appropriate to atuflent activities 



18 



Evaluation — Continuing 



\ 



20. 



21 



22, 



Attend at least four hours of Inservice training 
during each school year^ 

^aluatton — Complete by end of the 36tH ueek 

Participate as a member fcf the IndusWlal Arts 
Advisory Committee ^ 

Evaluation — Attend all meetings hel^ during the 
echool year; aomittee minutee Dill - 
be kept on file ^inwthe Career 
Development Progrqifje Offipe 

As needed I consult with adill(nl8t(irator8 , other 
teachers, and guidance gf^rsonnel relative to the 
student and his/her career goals 



Evaluation-^'-Continuing 
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METAlS PROGRAM 



TEACHER FACILITATING OBJECTIVES (Cont'd) 

23. AHniiit in condilltlng nn Annual foUowup tt-udy tt all 
dUadvAntaged and hAndicApped AUroUeeA And aubmlt a 
rijport of the atudy to th« Coordinator of Carter 
DcvrlopmtnC PrograoiA " V^** 

Ei)(\luati.on — Comf^Une for preo^din^^meBter by 
end of the current eemestcv 

24, Conduct a Aurvcy (100 percent of* the student* In the 
program) to evaluate the progrAxn prior to the end of 
each AeneBter 

Evaluation^^Cmpl^ti by end vf'l7th ueek 
^"Complete by end of 35th Oeek 

23. Submit a report of prt^resf in completing 4he teacher 
facllltat:ing objectlvts and student, performance 
objectives (see appendlbc) 

Evaluation^^Comftlete by end of l7th week 

26. Revise and revrlte objective^ for the Metils^gj^ram 

^ Evaluation^Complete by end of IStfl^eek 

27. Develop new Instruc^tional materials and visua 
based on revisions of the student performanc. 
objectives ^ 

Evaluatiait — Complete by efid of I8th week 




28. Provide students with assistance in developing a 
resume aAd personal data file 

Evaluation — Ongoing 

§ 

29. Assist students to do mock Job sear^ch and to properly 
cpmplete a job application form 



Evaluation — Ongoing 
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STUDENT PERF0RMANC£l»JECTIVE5 



EaglT stvLdetHz in -;t he Metals Program will ^ be awarded <:iME?dita upon successf^il^ir 
completicffi the^'^obi-^cti'^es listed wiEhin tRe 'follio>/irhs instructional. 



units: 

I.r" Safety i^;' ^ . , 

: II.' w Metals irechnoiogy 

Illi^ '-B^nch and Wrought, Metal 

N 

. X,v; Sheet; Metal 

**** 

■ . ■ * > 

v.. Art Metal . 

VI. ' Forging ' 

VII. Heat Treating 
VIII* Foundry 

IX. ^ Welding 



V 




X. Machine Shop 

■ . ' ' / . . . * ■ ' 

,Xi. Metals in Everyday Living 

— ^ • ^ *- ■ ■ 

XII.' Finishing 




or 
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"^UDENT PERFORMANCE 'OFJECTIVES- (Cont'd) 



TIME FH 



Unit I-^Safetv 



p. 

>Ie to 



The student will be able to demonstrate his/her complete 
understanding of safety in the metal shop in. the fallowing 



areas: 

5* 



1. Attitude, including respect 'for the rights of others 
2. 



.3. 
A. 
5. 
6. 
7. 
8. 
9. 



Proper dress, inhluding eye protection and the danger 
of wearing-' jewelry 



Care and use cif hand tools 
Handling and storage of sharp tools 
Handling of hot metals^ . ^' 

Use of acids 

•Stora^^ of flammable materials including oily rags 
Care and use of hand-operated electric tools , 



Care and operation of machines including the use of 
safety guards 



10. Special^ problems involved in the operation of 
revolving machines 

11. Removal metal chips from machines 

12. Lifting. of heavy' objects ^ ^ 

13. Storage of materials and projects ^ 

14. Importance of a clean working area 

15. Proper reporting of all injuries, 

■ ' 

16. Knowing and doing one's job properly 

■ f*- ' ■ . 

Evatuaticm — The student Dill respond correctly to 
, ; • , : too percent of the items on a safety 

testy or series of'^Si^ety tests^ and 
■ ^ will make an on-the-spot demonstrate 

stion for the instructor wfien 
appropriate. 
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STUDENT PERFORMANCE OBJECTIvfeS (Cont.'d) . 

\ 

Unit II — Metals Technolqey 
The student will be abie: > . 

1. 




2. 
3. 

i 

4. 
5. 



6. 



7. 



To name the areas of meta|.workl-ng covered by the term 
"general . metals" 

To name six occupations in the field of general 
metals • ^ ^ , ' ■ ' 

To Identify pure metals and alloys and « know whether 
erach is ferrous or nonferrous ^ / 

To name the ^^ven properties of metals 

To distinguish between the United States Standard 
and the Brown and 6harpe (or American Standard) wire 
and sheet-metal gages , and will know which Is used 
to measure ferrous metals and which to measure 
nonferrous 

To explain why certain metals are alloyed with steel 
to obtain a desired characteristic 

• ' / 

To ki>^w by Its appearance whether a sample Is hot- 
or ^Id-rolled steel 



8. Identify galvanized metal and explain the purpose 



pt Its coat;Lng 



. 9. / To Identify five common shapes of bar stock 



0^. 



To identify seven nonferrous metals by color 



11. To devise step-by-step plans for making a project, 
to. compute the cost of the necessary materials and 
maintain a record thereof; and to keep track of how 
much he/she us.es 

12. To use, a common steel rule to measure within l/32nd 
of an Inch 

.13. To read the circumference' of a metal duct by use of a 
circumference ruler 

14. To identify and explain the use of three kinds of 
hammers " ' ' 
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METALS PROGRAM 

STUDENT PERFORMANCE OBJECtlVES (Cont'd) 

f 

Unit it — Metals Technology ' 

15. To identify and explain the use of a cent'er puncji^ and 
a prick punch ^ ^ 

16/ To identify apd explain the use of the following 

metal layout tools: scriber, dividers, hermaphrodite 
calipers, angle plate, toolmaker's clamps and V 
blocks 

/ 

Evaluation — The student will have pdssed the test 
if he/she makes an overall score of 
at least 70 percent on all items 
V through 16. 

To identify the following by spark test: cast iron, 
low-carbon steel, high-carbon steel and stainless '\ 
steel 

Evaluation—The student will demonstrate on the 
spot, for the instructor. ^ 

18. To identify and use each of the three heads that form 
a part of a Combination square 

Evaluation-^The student will demonstrate on the 
spot, for the instructor. 
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STUDENT. PERFORMANCE OBJECTIVES (Cont'd) 
linj-t III — Bengh and Wrought Metal 
The student will tte able: 

!• To identify and explain the correct use of four 
^ — ' commoTi types of cold chisels 

2. To identify its parts when given a ^two-view picture 
of a twist -drill ^ 




3/ To identify the correct cutting fluids to use on 
common metals " . . 

4. To identify its parts when given a picture of a file 

5. To identify four cuts and eight shapes of files 

6. To identify the three kinds of threads cut into 
metal ' X 

7. To identify four types of hand-hacksaw blades by 

tooth arrangement and to explain the correct use of 

each, t 

/ ■ ■ ■ ■ • ... ■ • ■ ■ 

Evdluation^-The student will hche piiBhed the te^ 

if he/ she makes an overall score of 

at least 70 percent on all items from 

I through 7. , 

8. To cut heavy metals witfi a hand hacksaw by knowing 
how to select and use the proper blade for a given 

.job ' ' 

' ^ Evaluation—The student will submit an example 
of his/her completed work to the 
instructor for approval. 

9. To' cut structural^jaetals with a power hacksaw 

Evaluap\on — The ktudeni''^T9i^^jL^^ an example 
of his/her oompVei^ work to the 
is true tor for approval. 

> . 

10. To perform accurate drilling on the drill press, 
the portable electric hand drill and the manually 

^ operated hanS drill * 



METALS PROGRAM 

STUDENT PERFORMANCE OBJECTIVES (Cot^'d) ^ 

Unit III — Bench and Wrought' Metal 

Evaluation — The student will subrrrH^an example 
of hie/her completed work to the 
instructor for approval* 
^' j * 

-IX.- To identify dhree sets of twist drills, ^nd select 

the correct ^ill for making a h6le for a 1/4-20 i tap 

Evaluation — The student -CPill make an on^tKe-spot , 
demonstration for the instructor. 

12. To sharpen a drill to the correc^^nj^ies 



Evaluation — Th^ student wiltmqke an on-the-spot 
^ demonstration, for the instructor. 

13. To make two 90° bends, two inches apart, usln^ 

vise and monlcey wrench when given a six-inch length 
of l/S^^x i" stock and each of the three legs must be 
within 1/8" of the specified measurement 

Evatuation—fhe student will submit an example of 
his/her completed work to the ^ 
\ , ' instructor for approval. 

* 

lA^r To set 'up a met^l-forming machine arid form a piece 
of metal ^to a size and shape specified by the 
Instructor 

Evq^luation — The student will submit an example of 
his/her completed work to the y 
^ instructor for approval. 

15. To demonstrate his/her complete understanding of 

safety in the setting up and use of a metal igr^tnder 

EvaliAation — The student will have responded 

y ^orrectty to all pertinent items on 
a safety test (isee Unit I) and wilt 
make an on-^thespot demonstration 
for the instructor. 
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metalI program 

STUDENT^ Performance oBjfeCTiVES (cont'd) 

Unit IV— Sh^et Meta l 

r-« ^ - 

Student will be ablev y 

1. To identify f iveN^if f erent s^ams used in sheet m^tal 
work X_ \ J • , 




15 



Eork 
o name three 



o name three methods of sheet metal layout 



/ 



hect 



6. 



To identify six different I^ds of hand snips 

To identify its parts when given a picture of a 
sqi^aring shears 

To "identify the four 'most commonly 'used sheet m^tal 
formipg sti^kes . ' 

To identify it^maj6r parts when given a picture of 
a^xb^i: folder (/orming machine) 



8. 



To ^ftentify, from a picture of a rotary machine 
with the following sets of rolls: bearing tolls, 
crimping rolls, wiring rolld^ burring rolls an^^ 
turning rolls 

To identify five common head shapes each of types 
A and B sheet metal screws 

To explaj.n the steju-by-step procedure for tinning a 
soldering copper 

To' identify 'and explain the function of the fluxes*^ 
used i^ soft soldering 

-To explain the step-by-step procedure for. sweat 
soldering two pieces of sheet met^ 

*'12. To identify four different edges used in sheet met^l 



10. 



work 



-J 



EvaL^fxtion — The student will have passed the test 

if he/she makes an overall score of 

at' le&st 70 percent on all items from 
I through 12. 
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■4 

STUDENT PERFORMANCE 'OBJECTIVES (Cont'd) ^ 

Unit .IV— Sheet Meta^ ~ - 
~ \ / 

13* To lay out &nd construct a sheet metal utility, box 
that measures within 1/8" of ,the stated overall ^ 
dimens'ions ' , ^ ^ 

^Evaliur£i!^''^The studetit brill 'submit his/her 

■ . completed '^project to the instructor 

for approvaj^. 

lU. To lay out and^cfonstructN^a sheet metal funnel using 
radial-line development 9 I 

Evaluation — The student willf submit tvis/her * 

^ complied project to the instructor 
for approval. 

15. To demonstrate his/her complete understanding of 
safety in the operation of a squaring shears 

Evaluation — t%e student will have "responded 

/correctly to all pertinei^t items on a 
safety test (see Unit) 1)^ and will 
make an on-^the^spot demonstration for 
the instructor. 

16. To lay out and cut sheet metal using the squaring 
shears 

Evaluation — The student will make an on-the-spot 
demonstration^ for the inst;ructor* ' 

17. To form sheet metal over the stakes * 

Evaluation — The student will submit an- example 
* of his/her completed' work to the 
instructor for approval* 

IS.^To use a bar folder to form single- and double-hem, 

halua^ion — The 3,tudent will submit an example of 
hi^ /her completed work to the 
instructor for approval. 
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STUDENT PERFORMANCE .OBJECTIVES (Cont'd) 
Unit IV~Sheet Metal i 

19. To use a cornice and/or box^and-pan break to bend 
s^eet metal 

Evaluation^-^The student will ezdymiip an' example 
* J . .of hia/hev completed work to the 

instructor for approval. 



20. To use a slip-roll machine to form 

cylinders and cones ^ 



m sheet metal 



A 



Evaluation^^The studen^t will submit an example 
' of his/her cpmpletetf work to th^ 
[ % .;inetruator for approval. . 

21. To use a hand groover to form locked, grooved seams 

Evaluation — The student will subffnit an example 
of his/her completed work to the 
instructor for approvals 

22. To use a soldering furnace, a 1 lb. soldering copper, 
and 50-50 isolder to join two 2 x 6" pieces of galv^ 
nlzed she^t metal with a 3/8" lap seam ^ 

, ' EvaluatioH'^'-The student will submitt an example 
of his/her completed work to the 
instructor for approval. 
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METALS PROGRAM 



STUDEJIT PERFORMANCE OBJECTIVES (Cont'd) 
Urilt V— Art Metal ^ 



The student will be able: 



1. To identify the follow;^ng surface 'decorations: 
piercing, planishing;^, fluting, flari ng .^ olorln^ . . 
etching, engraving, enameling, chasing^r'epousse and 

♦ filigree 

2. To- explain what is meant by the terms "annealing" 
and pickling". V.' 

J/ 

3. To identify the following methods of decorating the 
edge of a metal object: doming, fluting, stalloplng, 
flaring and overlapping 

4. To identify parts of a metal-spinning lathe from a 
picture 

5. To identify five common spinning tools from a picture 

Evaluation — The student will have passed the test 
if he/she makes an overall- score of 
at least 70 percent for all items 
I through 5. 

6. To select, a design and complete a project using the 
tapping process for either the background or the 
border when given a sheet of 30-gage copper 6" square 

Evaluation — The student wpll submit his/her 

completed project to the instructor 
for approval 

7. To demonstrate his/her knowledge of the use of 
chasing and stamping tools by completing two prefects 
and using a different set of tools for each 

Evaluation — The student will submit his/her 

completed projects to the instructor 
for approval. 

V 
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METALS PROGRAM 



, STUDENT PERFORMANCE OBJECTIVES (Cont'd) 
Unit V"Art Metal 



8. 



9. 



10. 



K^^Tp-wdemonstrate his/her understanding of metal tooling 
when given a sheet of 32-gag^ copper 6'\square by 
fashlonlug a molding devlce^^rom a 6" length of a 
5/16" wooden dowel, selecting a pd^tern ai\d complet- 
ing, a project 

EvqlziattSn — The student will submit his/her 

completed project to the-inetmnotov 
for approval* 

To demonstrate his/her understanding of the sinking 
and beating-down processes by completing two [Aro- 
jects^ using a dlff erervlr^process for each 

Evaluation — The student will submit his/her 

completed project to 'the instructor • 
for approval 

To hammer out a bowl by the raising process from 
a sheet of 18-gage copper 12" in diameter 

^valuation — The student will submit his/her 

completed project^ to the instructor 
for approval 



11. ' To silver solder a finding on a piece of jewelry 

Evaluation — The student will submit his/her 

completed project to the instructor 
for approval. ' . ' > 

12. To select a form, set up his/her work and spin a 
simple bowl from a sheet of 18-gage copper 10" in 
diameter 

Evdiuation — The student will submit his/her 
* completed project to the instructor 

for approval. ^ 
f 

13. To correctly use a jewelry saw after having selected 
thfe proper blade for a given job 

Evaluation — The student will make an on-the-spot ■ 
demonstration for the instructor. 
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METALS PRO(^RAM 



STUDENT PERFoblANCE- OBJECTIVES (Cont'd) 



\ 



TIMI FMMC 



Unit V— Art Metal 



J 



1^4. To use a ga^ -furnace to anneal any common art metal 

Zal^t%oi\ — The student will make an on-'thespot ^ 
^ demonstration for the instructor. 
entlfy and explain the use of four natural 
compounds commonly employed for the buffing of metals 

^ Evaluation — The student^ will make an on-the-spot 
detrionstration for the instructor. 

16. To demonstrate his/her complete understanding of 
safety in the mixing of various kinds of acids in 
water to make pickling solutions 

Evaluation^^The student will have responded 

" ^ correctly to all, pertinent items on 
a safety test (see Unit I)j and will 
make an on-the^-s^ot demonstration for 
the instructor ^ i^*" 
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METALS PROGRAM 

STUDENT PERFORMANCE OBJECTIVES (Cont'd)) - 



Unit VI — Forging 
The student will be able: 
1. 



2. 
3. 

4. 



5. 



To name fpur kinds of workers associated with ^ 
forging 

To identify parts of an anvil when given a picture 

To identify the three most common types of hot-metal 
tongs V 

To identify five sets 6f anvil tools and set-hammer 
combinations 

Evaluation — The student will have passed the test 
^ ^if he/she makes an overall score of 
at leas1!^70 percent on all items 
I through 4, / 

To demonstrate his/her complete understanding of 
safety in the lighting and operation of a gas or oil 
forging furnace 

Evaluation — The student will have responded 

correctly to all pertinent items on 
a safety test (see Unit I)^ and will 
mak^ an on-thespot demonstration yor 
the insttmctor. 

To recognize the correct^orging temperature of any 
givQn metal by its color 

.Evaluation — The student will make an on-the-spot 
demonstration fot the instructor. 

To draw a 10" length of 1'* round cold-rolled steel 
out to a 1/2'* round rod 

Evaluation — The student \oiH submit an example 
^ of his/her completed work to the 
^ instructor for approval. 



TIME Fl 



lAME 



T7- 



ERIC- 



25 



22 




r 



METALS PRCX5RAM 



STUDENT PERFORMANCE OBJECTIVES (Cont'dj 

Unit VI~ Forcing • „ 

8. To' use three 8" lengths of square hot-rolled 

steel to: 

al Transform orie piece into a circle 

b. Twist the second two complete turns 

' c. upset the third on both ends to twice Its orlgl- 
y nal area ^. , 

Evalmtion — The student wil-t submit cm. example^ 
'..of hie/her completed work to the 
instructor for ^approval. 

: " . f 
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METALS PROGRAM 

STUDENT PERFORMANCE OBJECTIVES (ci)nt*d) _ 
Unit VII— Heat Treating , 

1. To name three methods for telsting the hafdrtess of 
metals ^ 

2, To 'explain his understandin^)f hardening, tempering, 
annealing and casehardening of metals . 

Evaluation—The student will have passed \he test 
if he/she makes an overall score of 
at least 70 peroent. • 

3. To properly heat treat -the cutting edge of a cold 
chisel • 

:\ Evaluation — The student ^will have passed the tesi 
if He/she makes an overall score of . 
at least 70^percent . . 

^ ' ■ w- , •' ' \ ' 

4, To know the temperature of a heated metal by itB 
color , . , 

Evaluation — The- student will make an Qn-the-spot 
demonstration for the .instructor. 




METALS PROGRAM v 

STUDENT PERFORMANCE OBJECTIVES (Cont'd) 

Unit VIII— Foiindry ' ^ 

The student will be able: ^ 

1. To identify, from a« picture) 18 coiomon Items an.d 

tools used in foundry work i 

■■ ' ■.■ . . ^ 

Evaluation — The student will have passed the test 
if he/she makes an overall score ^of 
at least 70 percent. 

2. To properly temper the sand used In mold a . 

Evaluation — The student will make an on-the-spot 
\ demonstration for the instructor, 
^^ (When picked up and squeezedj <x clump 
must retain a sharp impression of the 
student ^s fingers.) 

3. ' Tci demonstrate his/her complete and erst and ing" ofc 

safety in th'e. lighting and operation of a melting . 
furnace 

Evaluation^-'-The student will- have responded 
ff correctly to dll pertinent items on 

a safety test (see Unit I), and will 
.make an on-thespot demonstration for 
the instructor. . ^ 

i> 

4. To select a simple pattern; make the necessary s^tup, 
with the help of another student, pour molten metal 
into the cavity and then finish and remove the 
project 

Evaluation — The student will make an on-thespot 
r^demonstration for the instructor and 
will submit the completed project for 
approval. \, . v ■ 



METALS PROGRAM 

STUDENT PERFORMANCE OBJECTIVES (Coi^'d) 
Unit IX— Welding ^ 
Tho student will be able: ' 

1. To demonstrate his/her complete understanding of 

safety in the setting up and lighting of an oxyacety- 
. lene welding tprch 



.Bvaluation — The 8tudent\)ill have responded 

correctly to all pertinent items on . 
\ • • a safety test (see Unit I)j and 

make an on-the-spot demonstration for 
the instructor. 

\' ' . • ' 

2. To know and set the correct operating pressures on 
both the acetylene and oxygen gages 

3. To identify an alternating and a direct-current 
welding machine and explain when and why each is used 

» ' ■ 

4. To select the electrode, welding current and welding i 
position appropriate for a given job fro^^•the 
American' Weldl Hi; Society's chart of common mild-steel 
electrodes 

5. To^'select the proper amperage for an electtode of any 
' t given size using a chart ' 

» ■ 

6. To identify the welding symbols shown on a blueprint 

Evaluation — The student ui 1 1 make an on^the-^spot 
demonstration for the irisiructpr and 
ioill have passed the unit test if 
r.' .*' he/she makes an overall score of at 

least 70, percent on all items 2 
through 6. ""^ii^ 

7. To adjust t;he torch to obtain oxidizing, carburi^ing 
•and neutral fl£ 




Evaluation^-'-Tn^student will make an on-the-spot 
istration for the instructor. 
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METALS PROGRAM 

STUDENT. PERFORMANCE OBJECTIVES-^(Cont ' d) 
Vnlt IX—Welding 

8. To. use a 2 X 6" piece of 16-gage hot-rolled steel to: 

a. Run a bead without a rod 

b. Run a bead with a rod ^ 

c. Make a butt weld 

d-i Make a 1" la^ weld on both sides 
e,. Make a T weld 

' Evaluation^ "The student will eubmit ^examples of 
his/her aompleted work to the 
inatruotoP for approval. 

4 

9. To join together two pieces of 2 x 6" 16-gage hot- 
rolled steel by bronze welding ^ 

Evaluation—The student will submit ari example 
, '\ \f his/her aompleted work to the^ 

instr*uQtor^for appf*oval. ' J 

10. To make a 1/2" lap seam with two 2 x 6" pieces of 
20-gage galvanized sheet and then use a spot-welding 
machine to join them together with welds at 1" ^ 
intervals ■ " ■ ^ • 

Evaluation — The student will submit an example 
of his/her aompleted work to the 
instructor for approval. 
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METALS PROGRAM 



STUDENT PERFORMANCE OBJECTIVES (Cont'd) 
Unit X— ^Machine SHop 
Th(> student will able: 



1. 

2.. 
3. 



4. 



6. 



7. 



8. 



To identify and explain the use of the following 
measuring device's: outside calipers, inside calipers 
and micrometer 

Tb identify parts of an engine lathe from a picture 

!ro identify and explain ^he use of the following 
cutting tools: side-relief angle, end-relief angle, 
back rake and side rake 

to state^ the correct number of revolutions per minute 
for turning low-carbon steel, ,tool steel, cast iron, 
brass and ^uminum 

Evaluation — The student will have passed the test 
if he/she makes an overall .score 9f at 
least 70 percent on all items I 
through 4, 

To grind a roughing tool with angles suitable for 
turning mild steel when given a^3" length of 1/4" 
square stock ■ , 

Evaluation- ^Tha student will make an on-fihe-spot " 
demonstration for the instructor. 

To locate and drill center holes with a drill preas 
when given a IZT length of 2" round cold-rolled steel 

. ■ . r \ ^. " ■ 

Evaluation—The student will make an on-the-spot 
demonstration for the instructor. 

To prope^rly set up the work on a lathe for turning 
between the holes after having drilled the. center 
holes (see Objective 6) ^ 

Evaluation— The student will raake an on-the-spot 
• . demonBtration for the instructor. ^ 

To face the ends, rough turn, arfd finish turn a 2** 
length* of 1" round cold-rolled steel 

Evaluation — The -student will make an on-the-spot 
demonstration, for the ihstxmctor. 
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METAtrS PROGRAM J 



STUDENT PERFORMANCE OBJECTIV,^S (Cont'd) 
Unit X — Machine Shop 

J • . ; ■ ' , , .. ■ 

9. To demonstrate his/her knowledge of taper turning in- 
the following ways: 

a. By setting over £^ tails tock 
t>. By using the* compound rest 7 

c. By using the taper attachment- ^ 

Evaluation-' -The student will 8ul?mit examples of 
his/her oorrrpl&ted work to the 
'J instructor for approval, ' 

10, To further demonstrate, his knowledge of taper turning 
by solving problems using the following formula: 

total length In inches x taper per foot 
Set over =» > in inches 

. * 24 • 

Evaluation — The student will make an on-th^-spot 
demonstration for the instructor. 
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METALS PROGRAM 

STUDENT PERFORMANCE OBJECTIVES (Cont'd) 
Unit XI — Metals In Everyday Living 
The student will be able: 

.1. To draw and fill In k flow chart showing the step-by- 
step procedure for converting raw products 5lnto steel 
and Including the names of four different methods for 
processing the pig Iron - ' 

2. To name the metals that are alloyed with copper to 
produce brass or bronze 

3. To name the ore that < Is used ti^make aluminum 

Evaluation^s-The etudent will have passed the test 
\, .if he/she makes an overall score of at 
least 70 percent on all items I 
. ' through 3. 
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METALS PROGRAM 



STUDENT PERFORMANCE OBJECTIVES (Cont'd) 
Unit XIII>--Flnlshlng 
The student will be able: 

1, .To demonstrate his/her understanding of the three 
general categories of metal finishing that follow: 

a. The addition of otaterial to a surface, as is 
done in painting and electroplating 

b. The removal of material from a surface, as is 
done in grinding and honing 



2. 
3. 

5. 
6. 



c* Tne mechanical treatment of a surface, as is 
'done in shot peening and sandblasting 

To identify an oxidized metal by the color of its 
surface 

To distinguish between rust and other forms of 
corrosion, and explain why some metals rust and some 
do hot 

^. . 
To name at least three metal appliances used In the 
average home that have a porcelain enamel finish 

To recognize an anodized aluminum surface atid explain 
the process for anodizing 

To sketch a diagram explaining the electropla^ting 
^ocess , * ^ 

EOaluatiori-'^The student will have passed the test 
if he/she makes an overall score of at 
least 70 percent on all items I 
I, , ., through 6, 
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STUDENT TER>(INAL^ PEtlFORMANCC: .OBJfcC?! 




The terminal behavleVe associated ^it^ Hetald* Pi^ogram are those skills 
and behaviors that students will be able to demonstrate as a result of 
having completed the program* The studetit will: * 

l£^ Have made an appropriate career qholce^of- a faietala occupation 

** 

2. Continue In aif adyapced training program and/or ^e employed In a metals 
occupation t 

3. Be a knowledgeable consymer of metal products 

4. Have developed a resume and 'personal data f^le* 

5. Be able to demonstrate adequate knowledge to conduct a Job search, 
properly complete an employment application form, and meet employer 
requirements for a satisfactory employment Interview 

6. Have developed thd attitudes and Interpersonal skills required for 
contlntibd^ employment • Attitudes and Interpersonal skills ^ay be 
Identified by observable behaviors such as: 

a. Consistent compliance with dress' and grooming ifequlrements of 
the work environment 

• . . ■ . . . ■ ' . 7 ' ' 

: b. Ability to receive and carry out Instructions 

^ c. Working In harmony* with sup^ervj^sprs, fellow^ employees and the 
public ^served * . 
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METALS PROGRAM 



'evali^\tion procedure 



The Metals Program will follow an Information collection cycle with data 
being gathered at the 9th and 17th Week of each semester. The teacher 
la responsible fx^r gathering » preparing » and submitting evaluation reports 
that are based upon objectives indicated in the Metals Prqgram Management 
System. 

At the 9th and 17th weeks of the semester, the teaser will examine each 
of the objectivejs indicated in the management sy^^m in order to determine 
the degree to which each objective was accomplished. The degree of 
accomplishment should^ be Indicated* in the time frame space on the «f orms . 
On the narrative report, the teacher will Indicate the reasons for partial 
or nonaccompllshment of objectives. ^ Constraints and problems encountered 
should be included in the report along with suggestions for revision and/or 
modification of the program and the Metals Program Managemen.t System. The 
final report, submitted at the end of the 17th |f6^k of the semester, 
should be a compilation of data gathered at tb«f:$;^ and*17th week. 

The time line is < intended to provide f6r program monitoring and to insurev 
the use of evaluation data for improvement of the program. The table 
below Indicates the time line to be followed, the forms -to be jused in the 
evaluation and where the report is to be disseminated: 

4 

Time Line Form Dissemination of Report 

9,th week Teacher Objectives ^ Local school - Department Head 

^ Student Objectives and Principal or Designee 

Narrative Report ^ 

17th week Teacher Objectives Local school - Department Head 

Student Objectives District - Superintendent or 

Narrative Report Designee 

The Career Development Pxograms Office will act as an information and 
data retrieval center for career development programs* After f£hal 
evaluation reports on the Metals Program are received, they will be 
reviewed in order to ascertain the type and level of support needed for w 
the program on the district and local school level. < 

The Metals Program Management System will be revised and updated on a 
yearly basis or as needed. Changes In the management system will be based 
upQxi studedt and program Aeed% as indicated in the evaluation reports that 
are prepared by local teachers and other appropriate individuals. 
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METALS PROGRAM 

MANAGEMENT SYSTEM REPORT— TIME FRAME CHECK LIST 
TEACHER FACILIIAIIKC OBJECTIVES 

f 



Time 
Frame 

1 



Time 
Frame 



Page 



Time 
Frame 



Page 



Time 
Frame 



Pa££. 



Time 
Frame 



'Page 

Time 
Frain< 
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METALS PROGRAM 

MANAGEMENT SYSTEM REPORT— TIME FRAME CHECK LIST 
STUOENT OBJECTIVES 



Oat* 



D«c« 



TlBM 

FraoM 



Tlm« 
FraoM 



P«g« 



Tl0« 
FruM 



P«g« 



Tim* 
FraiM 
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METALS PROGRAM 

lUNAGIMINT fYSTIM RIPORT 

T««ch*r_^ Couri#_ 

School Dato 



A Narrativo Mport ifhouldi 

- Bvalu«e« •ucc««« In coaplatlng taachar and •tudant o^Jactlvat. ^' 

- Analyia raaaona for partial or noncoaplatlon of objaetlvaa. 

- Daacrlba conatralnta or problau a/factlng eha taachlng or laamlng inrocaaa. 

- Suggaac ravlalona to laprova eha couraa. 

- RacoMMnd Mthoda for futura prograa proaotlon. 



. ^ NARIATZVI RBPOST 
(Attaah additional -th^mtB if ruto€9daiy.) 



